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Course OQutcomes

1. Differentiate between various types of signals and understand the implication

of operations on signals.

2. Understand terms like causal, dynamic, linear, time invariant and stability of
systems; also compute impulse response of both continuous-time and

discrete-time systems.

Q. No Question M | CO |BL
1. Sketch and compute the trigonometric Fourier series co-efficient for the 10 |3 2
following signal.
(0 m<x<2m .
fx)= {n x O<x<m and has the period of 2.
Jx)
-IT L3
0 m 2m
X
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Letx(t) = X412 6 [t — ng] Compute the Fourier series coefficient of 10 312

x(t) using exponential Fourier series and compute the Fourier series

coefficients of y(t) =

d?x(t)
dt?

using exponential Fourier series properties.
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Let x[n] = X}Z  8[n — 5k] . Compute the Fourier series coefficients of
x[n] using exponential Fourier series and also compute %Zn:qblx[n]l2

using exponential Fourier series properties.
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Find the Fourier transform of the following signals:
i.  x(t) =e lsin5|t| forallt
i.  x(t)=e Ylsgn(t)

1.i)

10
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Let the signal y(t) be defined as:

.TT
y(n) = x(n — 4)&/2" + x(n).sin2wyn

Where: x(n) = a™u(n),0<a<1
Find the Fourier Transform Y(e/®) of y(t) without directly evaluating any
integrals. Clearly state and justify each property used.
Ans:
1. DTFT of x[n] = a®n u[n]:

X(eMjw})=1/(1-aer-jw}), for |a] <1
2. First term: x[n - 4] - e{jr/2 n}

- Time-shifting by 4 - Multiply DTFT by e/ {-jw-4}

- Modulation by e*{jn/2 n} - Frequency shift by r/2

= DTFT = X(eMj(w - m/2)}) - eM-jdw}
3. Second term: x[n] - sin(2wo n)

- sin(2wo n) = 0.5j(ej2wo n} - eM-j2we N}) = Frequency shift by +2wo

= DTFT = 0.5j [X(eM{j(w - 2wo)}) - X(eMj(w + 2wo)})]
4. Final DTFT:

Y(eMjw}) = X(eMj(w - 11/2)}) - er{-j4w} + 0.5] [X(eMj(w - 2wo)}) - X(eMj(w +
2wo)})]

10
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5. | i. If the operation F[.] denotes the Fourier Transform, evaluate the 10 4 |3
following (using suitable properties wherever necessary)
1
F [271'(1+t2)]
ii. The input and impulse response of a discrete-time LTI system are given by
n .
x[n] = 8[n] + 6[n— 2] and h[n] = G) u[n], respectively. Obtain Y (e/Y) and
the time domain output signal y[n] using frequency domain techniques.
e knoc..) Hvu}’
—alt! £, .
B Q——-’o." 2 A’SP&-A“‘“F‘}'
2a 4w
I x@Ie— %)
2 E —a |w|
)l - e»iTe X ()& 2T (-
P g el
\ —a|w)
_ F [ = Qa7 e
) O~,—+ t." 2o
Py acz) I: ! B it
. F 1+ L_\. = T e ‘
R 8. = IR — |
Divide l"ﬂ 2§ on ' i s |
F[-————"‘"{i = 2
an (1+t 2T
e e
i) - £ =
“L% s an '[lvl'l:,") o BN
® 46 hed~y- _|
%X [(n)= §CHE(R2) @ () =
: 1L Jo
RLPPL 4@ T 3¢
5 A S
SoNE)s @I G Lo
!—je l
2 =53 il
ey + @) PR
C3 Q Wit Trae sbufhog
Sign
S. No Emp. ID Faculty Name
1 16395 KARTHIKEYAN M
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3 19716 JAGANA BIHARI PADHY
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